Some have claimed that referee and home-field bias in football (American soccer) have been impacted by the fans at the match. When fans are hostile, the threat referees feel to their health and well-being influences their ability to call a fair match. We analyze two leagues with differing fan types: one 'hostile' league (Germany's Bundesliga) and one league perceived as 'peaceful' (America's Major League Soccer). Although there is a strong home-field bias inherent in football, we find evidence that part of the bias is due to the prospect of fan violence. JEL: L10, L83, D81, J70
Introduction
Judges and referees face many different forces that impact their ability to come to an unbiased conclusion, judgment, or call. These different forces can come as inherent behavioral biases or from external pressures. We focus on external pressures and extend the findings in Dohmen (2005) . Analyzing football games, he found that stadiums without a running track, i.e. crowds closer to the field, have a larger impact on referee bias than those stadiums with a running track separating the fans from the pitch (field).
Thus, it is natural to expect that a league with historically aggressive fans, like those of the Bundesliga (Germany's top football league), will have a different impact on referee calls than a league with historically peaceful fans, like Major League Soccer (MLS) in the United States.
The Budesliga has had many instances of hostile fans throughout the years, whereas violence at MLS games is new and still rare with the first instance occurring after our dataset.
Utilizing data from 2004 to 2009 on the Bundesliga and MLS matches we analyze if fan
pressures are driving at least some of the biases found in football. The next section discusses bias. Section three presents the data in detail, followed by the methodology in section four, and the results in section five. We do find a difference between the two leagues and thus argue that there is at least some evidence that fan violence, or the potential threat thereof, increases referee bias. The last section concludes.
Biases
Social pressures on decision making can impact many aspects of life. When a decision maker is heavily influenced by the surrounding people, the social pressure can lead to bias judgment. Social pressures have been found in many sports (see Moskowitz and Wertheim, 2011) . Dohmen (2005) found that social pressures lead to referee bias in football, finding that crowds closer to the field have a larger impact on referee bias. These social biases were also examined by Garicano, Palacios-Huerta, and Prendergast (2005) , who found the crowd to impact referee favoritism in football, and Buraimo, Forrest, and Simmons (2007) , who found evidence of a home-team favorite driven by the fans.
Biases that occur from social pressures are different from other forms of bias, which are internal to the person making the judgment (see Price and Wolfers, 2010 or Morgan and Rotthoff, 2014) . Although both internal and external influences on bias exist, we extend the literature that focuses on the impact of external factors, known as social pressures, on referee bias.
Data
For the purposes of this study, we gathered data for the Bundesliga, Germany's highest soccer league and arguably one of the best in the world, and MLS, North America's top soccer league.
2 Detailed match information was obtained from official league websites, Bundesliga.de and MLSsoccer.com, respectively. In addition, we used Weltfussball.de to cross-check the German data. Summary statistics are contained in Table 1 .
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Methodology
Koning (2000) used a probit model with match outcome being determined by differences between team-specific characteristics. We expand the literature by using a probit model to measure differences between the Bundesliga and MLS.
Teams get points in football for winning and tying, three and one respectively, but not for losing. Since there is no difference in winning by one goal or by multiple goals, we use a binary probit model following Anders and Rotthoff (2011) . We analyze the effects of yellow and red cards on match outcome, as well as the impact of attendance.
Each individual match has a home (h) and away (a) team. Let U h = X h β h + ε h be the 
To measure any impact the fans themselves have on the outcome of the match, we focus on the impact of attendance at a given match. We analyze attendance in two distinct ways: as attendance and attendance squared (to control for any curve-linear possibilities) and by using the natural log of attendance (to see if a percentage change in attendance impacts the probability of the home team winning the match). 3 We also control for year level fixed effects.
Results
The first two columns in Table 3 (marginal effects reported), show the results for the Bundesliga, where the probability of the home team winning decreases by 6% (significant at the one percentile) if the team receives a yellow card Meanwhile, the last two columns of Table 3 report the results for the MLS, which indicate that there is no statistical impact of receiving a yellow card. The effect of receiving a red card in a Bundesliga game, either getting a straight red card or an individual player receiving a second yellow card, is even greater, decreasing the probability of the home team winning by 42% and 21%, respectively, and is significant at the 1% level. Only the direct red card is statistically significant (at the fifth percentile) in the MLS and decreases the home team's winning probability by 14%.
Away team yellow cards are only significant for the Bundesliga. For away teams, the direct red card is the only statistically significant impact of the two and is similar across leagues.
It is also important to note that home-team fouls increase the home team's probability of defeating its opponent by 6% in the Bundesliga and 10% in MLS (both are significant). This result supports a 'playing hard' strategy, but not to the point of receiving cards; consistent with Anders and Rotthoff (2011) .
The home team's probability of winning increases by 9% when there is an increase in attendance by 1%, which is significant for the Bundesliga. However, there is no evidence that attendance matters in MLS. In combination with the effect of receiving cards, which is an action taken by the referee to discipline the players, this suggests that social pressure on the referee by fans attending the game can lead to bias decision making.
[ Table 2 ]
Robustness
We also run two additional robustness checks. First, we measure the impact of the absolute versus relative size of attendance. The average attendance in the Budesliga is 40,095, while MLS is 15,820, hence, it is possible that these larger attendance numbers are driving the results. Thus, we drop all Bundesliga matches with more than 40,095 (mean) fans. The impact of receiving cards in the Bundesliga is similar to the full sample. However, the attendance variables are now statistically insignificant, suggesting that it is possible that the social influences of fans are driven by the absolute size of the fan base, not how full the stadium is.
The second adds an away-team fixed effect to measure the impact of attendance on the probability of victory. Using a tobit estimation we continue to find that cards matter in the Bundesliga but not in MLS. Dohmen (2005) argued that running tracks increase the safety of the referees, thus decreasing the bias displayed by referees. Our findings provide evidence supporting his results.
Conclusion
We analyze two different leagues: one with hostile fans, the Bundesliga (the top German football league), and a league with peaceful fans, MLS in the United States.
Fan attendance influences the outcomes of matches in the Bundesliga, the 'hostile'
league, but has no impact on MLS, our 'peaceful' league. These differences in home-field advantage are consistent with the research by Dohmen (2005) and Garicano, Palacios-Huerta, and Prendergast (2005) , in which they found that social pressures from the fans drive referee bias. 
